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i» introduction ♦ One of the most significant features of the 
Flare associated lorbush decreases ( Fds ) in the da 'I act i r 
CQ..1C r. u t c.r. ) intensity is th. so-called Easi^ert 
assmaetrs /1-5/ : the solar flares ( Sfs ) observed in the 
Eastern or central red ion of the solar disk exhibit a bidder 
probability t o c a u s e 1 a r d e F d s t h a n t h e S f s o c c u r r i n d i n t h e 
Western Portion of the disk. In Particular IUCCI 

a J. ♦ / %. j 9 6 / h o w e d t h a t b h 0 :i. n t e r p 1 a n e t 3 t h p 0 v 1 1 1 r h p l* i n n 

Generated by Type IV Sfs depress the c.r, intwllti iJ J 

tfri- S! T lr ! 1 c ,\° ne "' like re£jion ( »odul«ted red ion ) which ex- 
l 0 u^ ,^ ie interplanetary magnetic field from the 
neighbourhood of the active region to the advancind pertur- 
bation, and that, immediately after the flare-dene rated per 

S- U ISri8£7, f th<? c ♦ r * modulation is observed between 

0 and 40 W ( see Figures 4 and 13 in IUCCI et al./S/ i of 

P, T' ,e c ' ro ? sins * the flai ' e «>:i.te at time of flare 
( f l a t 0 a m e r i d 1 a n p 1 a n 0 ) * r h :i. a a a w in in 0 t r 1 r n r 

modulation could be due to a longitudinal asammetrs in LU 
interplanetary pert u r b a t :i. o n p r o d u c :i. n g F d a ? * < r > «> 1 1 <1 0 «> -i * a 

b£C*Sf u ,*?frT5?^ /2/ - • Thl » & 

ber at a first glance* m contradiction with the reaulia oh- 
tamed by PINTER 77/ on the base of multiple spacecraft 

".' 3i * net 1C field observations, which indicate that 
the flare-dene rated shock waves expand on a broad front 
which is not spherical but nearly symmetrical with respect 
to the flare's meridian plane ♦ ;| n fact, if a 

flare-dene rated shock wave, displayed symmetrically 'with 
respect to the flare's meridian Plane, is the only a dent 
responsible for Fds we could hardly explain the observed 
t. 3 u>t West a&ymmewtrw of the modulated region* 

IUCCI et al * /& , 6/ showed that the front edde per tut 

.*trenath made up by the shock and ■ magnetic blob ef- 
fects, is weii correlated ( correlation coeff, 0,96 ) with 

the observed Fd-amplitude* Therefore if the shock is almost 
symmetrical about the flare longitude, the asymmetry of the 

Fd-modulated region is likely to be due to the magnetic per 

turbation following the shock which should be displayed asy- 
mmetrically ir. longitude, as suggested by II A !.JR W.ITZ et al/?/* 

1 A K N I. E N / 1 0 / found that the descending Phase of some Fds 
exhibits a clear two-step structure which is located inside 
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t he a s a o c :i. a t e d interpla n e t a r y d i s turban e e « The magnet i c f :i. e 1 d 
intensity and solar wind plasma parameters indicate that the 
first step bedims with the shock passage at the Ea rth/i 0 » 6/ ? 
the second step occurs Generally near a discontinuity loca •••• 
ted inside the magnetic blob and followed by the flare eJec— 
ta or driver gas? this second decrease can be often connect- 
ed to the entry of the Earth into 3 red ion with loop -like 
magnetic field configuration < e * g . / 1 1 / and ref* therein )♦ 

The main purpose of the present paper is to verify ex- 
perimentally that an asymmetric perturbation ( magnetic blob 
and discontinuities ) following the shock is indeed respon- 
sible for the longitudinal asymmetry of the c*r* modulation? 
this will be done by studying statistically the separate 
contributions of the shock front and the following magnetic 
perturbation on the amplitude of the first and second step 
of Fds as a function of the associated Sf longitude* 


2 , The influence of shock and magnetic perturbation following 
the shock on the Fd- amplitude at 1 AU* An example of a two- 
step Fd time behaviour and associated p a r a m e t e r s of the i n - 
ter planetary medium is given in Figure 1* 

First of all we analazedrover the period 1964-1982? the 
total Fd-amplitudes as a function of the helioloriditude of 
the associated Sfs* Figure 2 shows that the total Fd-ameli- 
tude depends on the longitudinal position of the parent fla- 
re on the Sun? this result shows in particular that the max~ o 
imum Fd— amplitude is observed when the flare is located ~ 2.0 
East of the central meridian of the solar disk? in other wo- 
rds when the Earth enters the Fd-modulated region at ~20° We- 
s t o f t h e f 1 are's m e r i d i a n plan e * 

We next analyzed the relation between the amplitude of 
the first step' of Fds and the longitudinal position of the 
parent Sfs* Figure 3 shows that? as an average? the highest 
amplitudes are observed near the flare's meridian plane? in 
agreement with the results obtained by PINTER /?/♦ 

By means of the envelope curves of Figures 2 and 3 we can 
determine the large-scale characteristics of the two-step 
Fds? the polar diagram given in Figure A represents the he- 
liolongitude dependence? relative to the flare longitude? of 
the total amplitude together with the amplitudes of the 
first and second steps of Fds* The asymmetric second step 
of Fds may be due to the longitudinal asymmetry of the magn- 
etic perturbation following the shock /9?2/ * the magnetic 
field compression produced by a nearly symmetric shock? sus- 
tained by the driver gas and expanding into the Archimedean 
interplanetary magnetic field? will be more pronounced some- 
m he r e i n t h e W e s t of the f 1 a r e ' s m e r i d i a n p 1 a n e ? b u t n o t t o o 
far from this plane on which the shock exhibits the highest 
velocities* This asymmetry is shown in Figure 5 where the 
parameter < B >*At of the magnetic blob following the shock 
is plotted against the heliolongitude of the parent Tape IV 
Sf? where At is the time duration and < B > the average fi- 
eld magnitude during the blob ♦ 
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3 <■ Relation between the Fd-amplitude and the associated ini- 
e r p 1 a n e t a r s pert u r b a t i on . 1 U C C I e t a 1 . / 8 » 6 / f o u n d t h a t w h e n 
the observed interplanetary perturbation is produced by a 
Type IV Sf the Fd~ amplitude is well correlated with an empi- 
ric perturbation parameter which is the sum of two paramete- 
rs* the shock "strength" F* s and the magnetic blob "strength" 
F'b <• If we assume that the magnetic blob "strength" is repre- 
sentative of the magnetic perturbation following the shocks' 
the two parameters will correspond to the two effects repor- 
ted above and therefore they can be separately correlated 
with each of the two steps of Fds. On the other hand a shock 
plus a magnetic blob were recently proved /12/ to form a su- 
itable semi permeable obstacle to particle motion in order to 
produce the observed Fds* We investigated first the corre- 
lation between the total Fd-amplitude and the total pertur — 
b a t i o n p a r a m e t e r Fj, d e f i n e d a s t 

P 0 » F : s I- A . P b - V L + < V, - V 0 ) + 40 1! ( N^ -N 0 )/N 0 + ( -B 0 ) /% 3 FA < CEO At ) > 

where V L is the local shock velocity < not considered in 
IIJCCI et al* /8»6/ ) in km/s computed by using the flux con- 
servation equation* V L - (V^N^- V 0 N 0 ) / (N^ -M 0 )v indexes 
0 and 1 refer to the ere- and post-shock values respective- 
ly* The coefficient A - 1/3600 km* s ♦nT H was estimated by 
making <P$ > - A*<Pi > as indicated by the similar average 
amplitudes of the two steps of Fds ( see Figure 3 )* For 21 
two-step Fds an accurate estimate of P s and Pi, was possible? 
in Figure 6 the correlation plot between Fj, and the total 
Fd-amplitude confirms the results obtained by IUCCI et 
a 1 * / 8 » 6 / ( correlation coefficient 0*96 )? moreover the fi- 
rst step of the decrease is rather well correlated with the 
shock parameter P s ( correlation coeff* 0*88) as shown in Fi- 
gure 7i this lower correlation may be attributed to the lo- 
wer accuracy in the estimate of the first-step amplitudes* 
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